I. Introduction
The flow around a rotating disc in a cylindrical enclosure was investigated numerically. The variance of the axial velocity component is a suitable as the measure of the asymmetry and the transition to the asymmetric state of the rotating flow. Taylor-Couette flow develops in the clearance between the disc rim and the shroud of the enclosure, and it makes the flow on stationary lids unstable. The effect of the flow in the clearance becomes larger as the gap width increases. When the rim-shroud clearance is small, basic flow, spiral rolls and turbulent spiral rolls, which were observed in system with no clearance, were predicted, while spiral rolls tend to cease at larger clearance.
II. Experimental setup
The experimental set-up consists of a DC Motor with controller, Aluminum Disc, shaft with flange, Ball bearing, coupling, Pitot static tube, Shroud made up of perplex sheet, Traverse Gear, Digital Manometer and stand for motor, shroud and bearing. The investigation for flows over rotating disk was performed as shown in Fig 1 
Figure: 1
Here, DC Motor has 2.5 hp (Power), max.5600 rpm and the controller for variable current varying from 0 to 6 Ampere (at constant voltage). Aluminum Disc has 50 cm diameter & 5 mm thickness while Shroud has 70 cm diameter and 5 mm thickness, at the center of the shroud 2.5 cm diameter hole is made. Main Shaft is made up of mild steel and has diameter of 22 mm. Mild Steel flange is used to connect aluminum disc and Main shaft .Coupling is used to connect motor shaft and Main shaft. Ball Bearing is used to reduce the friction between the Main Shaft and stand. Transverse Gear to hold and change the position pitot tube. Pitot tube is of 1 m length and is made up of copper; it is connected to Digital manometer through silicon plastic tubes. Four stands made and main stand collectively is used to hold perplex shroud and the main shaft respectively. RPM of the rotating aluminum disc is measured using digital tachometer.
Experimentation Process

Figure: 2
The finished Aluminum disc is mounted on the flange using nut & bolts.
The DC Motor is connected to the controller and the voltage and current is set at zero. Now the controller is switched ON and it is kept at initially 500 rpm .The distance between the shroud and disc is varied between 5 to 20 cm with an increment of 5 cm. Initially the distance between the shroud and aluminum disc is kept 5 cm and the readings of static pressure and axial velocity of air is taken from the digital manometer. Similarly, more readings are taken by varying the height of pitot static tube using Traverse Gear mechanism and also at four different RPM i.e. 500, 600, 700 and 800 rpm
Calculation Procedure Practical Calculations
The pitot tube is connected to digital manometer and value of static pressure and velocity has been noted directly and rpm of disc is maintained by using tachometer. Stagnation pressure is calculated by adding static pressure and dynamic pressure. Stagnation pressure = static pressure + dynamic pressure
Now The pitot tube is adjusted in such a way the we get radial and circumferential velocity at the same angle Ө. By varying the height of the pitot tube, we get axial velocity and reading noted from manometer is the axial velocity reading. For calculating the radial and circumferential velocity, we have to take velocity just above the disk in sin and cos components. Radial velocity = V ∞ * cos Ө Circumferential velocity = V ∞ * sin Ө This procedure is repeated for all the four ports and for various heights. Then, shear stress and torque is calculated from radial and circumferential velocity.
Shear stress is calculated using formulae:
(Circumferential shear stress) Ʈ = µ(ωr -v 1 )/Δ ( 2 ) (Radial shear stress) Ʈ = µ * Δv 1 /Δh
Further, torque is calculated by: 
Graph Obtained For Axial Velocity
The distance of port 1 is 5cm, port 2 is 10cm, port 3 is 15cm and port 4 is 20cm from the centre of the shroud.
The graphs for axial velocity for four ports at rpm = 500 
III.
Conclusion:
The velocities which are experimentally determined can be verified by theoretical calculations. As we have compared the torque from experimental and theoretical calculations which come out to be same. The above graphs explained about the variation of axial velocity along height. As we know that the velocity should be zero at the shroud and aluminum surface, it is proved by the graphs above. The radial and circumferential velocity should increase as the radius of the disc increases and this can also be verified from previous results.
